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Abstract 



A synthetic-type spin-valve MR sensor having a pinned magnetic layer with a multi-layer film structure. In one 
embodiment, on a substrate are formed by layering a free magnetic layer, a pinned magnetic layer including first 
and second ferromagnetic films, which are mutually coupled antiferromagnetically and which enclose a nonmagnetic 
coupling film. A nonmagnetic conductive layer is enclosed between these two magnetic layers. An antiferromagnetic 
layer neighbors the pinned magnetic layer. The first ferromagnetic film neighboring the antiferromagnetic layer is 
formed from a high-resistivity Co-base material. By making the products of the saturation magnetization and the film 
thickness of the first ferromagnetic layer and the second ferromagnetic layer substantially equal, the apparent 
magnetic moment of the pinned magnetic layer as a whole is zero, and the magnetostatic action on the free 
magnetic layer is eliminated or reduced. Shunting of the sense current to the first ferromagnetic film is suppressed, 
and a high rate of magnetoresistive change is obtained 
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